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was not more than their Prime Coft3s the dearnefs of
keeping them near Lonrdon necefiitating the Cow keep-
ers to buy the very beft.

His Majelty was further plealed, on the Sollicitation
of the four Gentlemen, to grant.a Briet fot the 24500/,
but the many falfe Reports that were then indufiriout-
ly propagated, to leflen the value of thofe poor Mens
lofles, {o fruftrated thac Charity, that the eatire Sum
Colle@ed (the charges of Colleéting being firft paid)
wae but 6278 /. 2 -. 6 4. which ona Dividend, amount-
ed to Five Shillings and Three Half Pence in the Pound,
computing their Lofs as above, at Six Pounds per Cow ;
tho’ if we confider their Coatras with Brewers for
Grains, their Rent of Grounds which lay uielefs, Ser-
vants wages, ¢, their real I ofs may (by a medefi Com-
putation) be allowed to be Tew Pounds for every Cow
thas died,

IV. A Defeription of the Organ of Hearing in the
\ephant, with the Fignres and &ztmt:m of the
Ofﬁc;c‘s, Labyrinth m,d Cochlea in the Ear
of that large /mmm’. Communicated to the Roy=

al Society, &y Dr. Patrick Blair, ®R.S.S.

T N the Defeription T formerly wrote to the Honour'd
Ei Sir éaws é/ome, Barre of the £lephant | Difleded in
Lfr,a"L, Aaro 1706+ which he was plealed to Commu-
nicate to the Ro} il Sociery, as you have it in Philof. Tranf.
N 226 2:7. I treated of the Bony part ot the Ear
of tiat prodigious Animal a little too ﬁ;mrﬁicialij i
becaufe | was unwilling at that time ro break up the

Os Petrsfum of the nghc Ear, which had accdentzlly
been
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been feparated on dividing of rhe Scull, by which the
account I then gave of the Linea Semilunares, or L.aby-
7inth and Cochlea was but Lame. But I have chofen fince
rather todeftroy that Bone (however feldom fuch Bones
are to bz mer with) than that the Fublick thould be
depriv’] of an exa&t Delcription of that curiousOrgane,
s7d thit I may give a clear Idea of all its Bony parts, I
{r:a'l repeat what I former!ly advancd upon that Sub-
ject, and add what Improvements ! have made upon
it fince.

Before T proceed, ’tis fit I obferve that the duris Ex-
ternus of this big Creature lyes flat, and not Protube-
nt as in other Quadrupeds, whofe Cartilaginous Sub-
ance is capable of divers Motions perform'd by fe-
veral Mulcles, whereby the inner Ear is prefervd
from the great violence of the Excernal Air, which up-
on fome occafions might perhaps injure or break the
thin and delicate Membrane of the Tympanum. It is
alfo for this reafon that the Meatus is further guarded,
by che Contorfions and oblique Pofiticn of the Carti-
lage at the Orifice of the Meatus, which only admirs
of a determinate quantity of Air, fufficient for the vi:
bration of the Membrana Tympani, by which a diftinct
found is convey’d to the Senforinm commune; whereas
did the Air admitted exceed its due proportion, no-
thing bur the confus'd Idea of a Sound would follow,
fuch as refemble the rufhing of Warters, Gc. or that
noife often obferv'd when, by a fupervenient Cold or
the like, obftru®ions are generated within the Ear it
felf. And in Man, becaule the Auris externus is alfo
fat, not only are thefe turnings and windings obfer-
vable in the Cartilage at the entry, but rhe AMeatus it
ielf is likewife obliquely Situated, to prevent the afore-
faid :nconvenicncies. But there is no nced for fuch
a contrivance in the Elephant, whofe external Orifice of
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the Meatus is patulent, open ({carfe being guarded by the
Cartilage) and ftreight, whofe lengrh (ir reaching frem
the external to the interral Table of the Scull) is {uffi:
cient to prevent the acceflion of teco grear a quantity of
Air to the Tympanum; for in its progrefs moft of the Ce-
lumna Aeris beat againl one or other of the {ides of the
Meatus, in fomuch chat their force is inhibited, ani on-
ly {fo many as fufficc to convey the Sound, can reach
the Zympannem it felf

The Meatus Auditorins thea is a long
fireight Tube or Canule firuated Horizontal-
ly, and reaching from the outer to the in-
scr Table of the Scull, in Figure not unlike the Barrel
of a Piftol, but fomewhat Oval, the fides of whofe Ca-
vity are hard and folid, about the thicknefs of a Half-
penny, from whofe outer Part feveral of the Lamina be-
twixt the two Tables of the “cull do arife, (Fig. 1. ) Its
Cavity is an Inch or 2 of an Inch Diameter, and length
g - inches ; being fomewhat enlarg’d as it arrives at the
Crena for the Membrana Tympanii  (Fige tL)

This Crena is two Inches in Circumfe.
rence, within which is the Covitae Tyms
pani, conlilting of two different Surfaces ;
the one much deeper and Cellulous, the other more
{uperficial and {mooth. The firl runs perpendicular-
ly down 5 lnch from the Crema Tympari,  its botiom is
varioufly divided into feveral Celluls, not unlike a
Fony Comb, but irregulariy difpos’d.  its Bony Lami-
#e, by which thele Cellules are diftinguifh’d from eacix
other, are thicker at the Top than at the Bottom, they
being one Line, two Lines, or 1 : Line diftant from eacit
other, and about ; Inch deep. Could I have gor it {o
well cleans'd as [ with'd for, doubtlefs I might have
obferv’d their Communication with each other, by means
of certain Orifices which ferve to convey what fuper-

Yyyyyy fluous
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fiuous Moiflture is contain’d in them for we may reafona-
bly fuppofe, as in all other Cavities of the Body, there are
certain Glands for feparating proper Liquors convenient
for the ufes defign'd; fo here there fcems to be a ne-
ceffity for feparating a certain quantity of Moifture,
fit to lubrifie the Mulcles of the Officles, and facilitate
their Motion ; as alfo to prefecve the Membrana Tym-
pani from becoming too dry. This drynefs of the
Membrana Tympani, and the thicknefs of the Liquor
feparated by thefe Glands, is often the caule of a Deaf-
nefs in Human Subjects ; efpecially thofe that are ad-
vanc’d in Age. This cellulous Stru@ure of the Cavitas
Tympani, {eems to be very proper for receiving of the
{uperfluous Humidity ; and thele Communications are
requifite for conveying it from one Cellule to another, til
it is emptyed into the Receptaculum Commune the Agu:-
dué?, whereof hereafter.

This firft or cellulous Cavity is two Inches broad, and
reaches from the Crena Tympani to the foramen Ovale,
or entry into the Pefibulum, which is fhut by the
Stapes. The {econd Part of this Cavity is more fuper-
ficial (Fig. 11. (¢ ), in form not unlike a Pear, from a
narrow beginning bccoming broader and more f{uperfi-
cial, terminating Semicircularly, {mooth in the Botrom,
and having feveral incurvated Lines running acrof§ it;
it reaches much farther than the Feffibulum, being onc
Inch five Lines from before to behind, and one inch
tranfver{ly where broadeft.  What fuperflucus Moi-
flure it contains is difcharg’d into the fore-named A-
quedudt.

Befide the above-mentioned ufes for thefe two Ca-
vities, v/z. to receive and difcharge the fuperfluous
Moifture; they are alfo moft beneficial and affifting
to the Hearing: for, no fooner is the external Air mo-

dulated, and the Membrana Tympani movd thcrlz:]by,
Lhan
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than the Sound is conveyed by the Cficles to the Ners
vus Anditorins, and the Undulaticn continned, firft by
the &nfrailuofities of the firlt Cavity, and then by the
Gyres and incurvated Lines of the fecond, {o that we
may eafily account for the acute Senfation of Hearing,
wherewith Elephants are {aid to be endow’d : For as the
Tame ones are moft cxact in obeying their Maftere
commands; f{o the wild Ones are {oonaware of what
Traps or Snares are laid to catch them, by the tremu-
lous Motion convey’d to their Ear from the Cavous
partsof the Earth, where the Pit into which it is expeéted
they fhould fall, is digg'd. It is eafy therefore to ex~
plain whence the acutenefs of the Senfation of rhis A-
nimal may proceed; for as the Nervus Olfacorius has
a Jarge Space and Pounds wherein to be difpers'd; viz.
the two Cavities of the Frobofcis, which are both long
and large, fo that {carce any Columna acris can enter
them, but fome one or another of the Vilaments of
the Nervus Olfattorins difpers'd in thefe Cavities muf:
be toucht, whereby the Idea of fmelling muft be con-
veyed to the Senforium commaune in a more intenfe De-
gree, and the Animal foon become fenfible of what-
ever approaches thar is noxious or naufeous to it. and
thereby is taught hew to avoid it; fo this Structure,
for a quick conveyance and long continuance of the
Sound, is a great means both to make the Elephast
foon receive the Sound and have a decp impreffion
of ir.
The Aquednd? is a flat Tube or Pipe, whofe .
Orifice is {o fituated betwixe the two fore- 4,50 1~
dutt,
mentioned Cavities, that if there be any
{uperfluous Humidity contain’d in them, it mufl needs
be difcharg’d (at lealt in this Animal) into the Mouth;
for as it is fituated where the firlt Cavity terminares,
{o the fecond, from a broader and more {uperficiai be-

Yyyyyy 2 ginning,
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ginning muft needs difcharge its Moifture, by its more
narrow and deeper termination, into this recepracle; allo
it defcends directly towards the Mouth, pafling through
the Scull below the hole for the Ju-
Offcographia hEllf gular Vein (mm) betwixt the hole for
D Now 3. the Carotid Artery, (pp) and that for
Tab. 3. Fig.3.  the Arteria dure matris (g q) whence
defcending (##n) it is joynd with its
Flethy part, which difcharges it {elf into the Mouth on
each fide, behind the back part of the inner Teeth of
the upper Jaw. This fituation of the Aquedu& makes
it plainly appear, that its Ufe is to receive the {uper-
fluous Moifture from the Cavitas Tympani; for befide
the Glands above-mentioned, fit for {eparating fuch a
quantity of Humidity as may lubrific the Mulcles. and
facilitate both their Motion and that of the Oficles;
the very Vapours that arifc in fuch a Cavity as that
of the Zympanum in this Animal, muft ac laft be con-
verted into a Liquor, and that muft cither again be re-
ceivd into the Blood Veficls, or otherwife difcharg’d
by fuch a Receptacle as this. Further if there be a
neceflity for Glands in the Meatus Anditorius without
the Zympanum, to feparate a certain Liquor, by which
the acrimonious Particles of the Air are obtunded, and
hindred from being offenfive to the Nervous Membrane
of the Zympanum, ( which muft be of a moft acute
Senfation) and for moiftning ir, by which it the more
eafily receives the Vibration of the Air; {o fuch Glands
as thefe feem to be moft requifite in the Cavitas Tym-
pani for the Ufes above nam’d.  And fince what f{uper-
abounds of this Moifture, cannot be difcharg’d out-
wardly as that of the Aeatus, this Aqueduct feems to
be moft convenient for that purpofe. Some are of
opinion that this Aqueduct is allo affilting to the Hear-
ing, efpecially in Men ; becaufe itis gencrally obierﬁ’d
thag
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that they who are Deaf, open their Mouths wide, when
they are defirous to hear more diftinétly: But I {ee not
how that can bz, for tho’ the Cavity of the Bony patt
of the Aquedu@, in moft of Animals, is proportional-
ly large enough; yet its carnous or flelhy Part lyes
forthe moft part {o flar, and its two fides arefo collaps’d
together, that fcarce any Air can be admitted, at lealt
fo far as ro be {ubfervient to the Hearing.

The Officles in this as in other Animals .
are three or rather four in number; for ,,f‘ffgjg‘;f’-’"’”
though ! did not procure the Os guadran-
gwlare of Du Ferney, yet I have good reafon to believe
it was there; becaufe there isa confpicuous Sinns in the
extremity both of the Zncus and Stapes, where they are
articulated, fo big as to contain the Head of an ordi-
nary Pin; and when I confider the Angle which muft
have been form’d by the articulation of thefe two Bones,
I look upon this {mall Bone to ferve for the fame pur-
pofes as the Patella in the Knee, and Sefamoide Bones
in the Fingers and Toes.

The Malleolus is an irregular Bone, and .
doubtlefs has been endow'd with pretey 2 M
large Mulfcles, becaufe of the rugofities,
protuberances and Sizus’s obfervable in it. It has
a protuberant Head (Fig. IV. (1) four Lines broad,
niext to that a Cresma or f{emicircular Sinus, (2)
after which the Bone is rais'd, affording a protu-
berant Margin to an oblong Simus ( 3) for receiving
the head of the Jucus, four Lines broad. The oppofite
part of this Sinus, or back part of the Bone, is con-
vex of an unequal rugous “urfuce, with a great many
protuberances and deprefiions, for the Origins and in-
fertions of the Mulcles, for the fpace of five Lines;
where it forms an Angle, from whence it becomes Flac
and Smcoth, being three Lines broad and reaching four

i.i-nesi
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Lines to another Angle, (' 5.) where the Munubrinm
Mallzoli begins, and where it becomes more round;
from whence it gradually Tapers to the Point, being
fix Lines in length.

The head of the Zreus is four Lines broad, (Fig. VI.
(1 ) below which is the Neck or an oblique Simus; (2)
sext to that are two spophyfes, one on cach fide. Thefe
defcending obliquely outwards, and becoming fat,
meet in a Point, (Fig. Vil (5.) whence afcending ob-
liquely inward, this Produttion is join'd to another
{mall round one, like the Manubrivm Malleoli 4~ Lines
long { 6.) This has the fore-mentioned {mall excava-
tion or half round 87s#s5y ( 7. ) which with the extremity
of the Stapes, T fuppole to have contain’d the Os gua-
drangalare, or rather Orbiculare, according to the Figure
of the Sinus.

The Stapes differs much in Figure from the Human
one. From its Concave extremity ’tis enlarg'd on cach
fide by two fmall flender Productions, not unlike the
Procefies of the Vertelre of {ome Fifhes ( Fige VI (2 2)
to which is jein’d the Bafts, ( 3. ) fo thin aimoft as the
Scale of a Fifh. This was accidenrally {eparated from
its two Sides, and remain’d in the Foramen Ovale, from
whence I pull'd it witha Pin; "Tis Concave towards the
Stapes, and Convex toward the Peftibulum.

The Foramen Ovale lyes {o hid and obliquely in the
fide of the Cavitas Tympani, that it could not be deli-
neated in its true Dimenfions. Near to it is another
hole Obiong and Sharp at both ends, both which give
an entry into the Veffilulum.

The Peftilulum is of an irregular Figure, (Fiz. X.(4)
tis for the moQ part three Lines from the one f{ide
to the other, and perforated by eight Orifices, viz.
five for the Canals of the Labyrimth, (Fig 1X. X (2 )

onc
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one for the Cochlea, ( Fig. X. (4) and two for the
Feneftre (b,c.)

The Cochlea is a long Cavity confifiing of three Gyres
or Meanders; ( Fig. X1. (de f) Its Orifice where ic pro-
ceeds from the Veflitulum is but (iall; bat it afterwards
widens, fo that the firilt covrle of this Cavity is a third
part larger than the f{econd (e), and peoportionally
the third is lefs than the other two (f), till it termi-
nates in an Orifice ( 7 ) {ituated in the Top, for receiv-
ing a branch of the {uoft poriion of the Nervas Audi-
torius, which accompanizs and pafles along all its Gyres.

The hardne(s and folidity of the Bone (for which
it may be jullly called Os Ferofum in this Subje®t) was
fuch that I could not fo exactly trace the three Ca-
nals or Du&s of the Labyrinth, {o as to give a truel-
dea of the manner of their {everal Turnings. But Ful-
falva’s Figures of the Humane Ear direfted me o ex-
actly, that I cafily found out the feveral Orifices, and
opened them {o far as to find out their fituation and
true Dimenfions, by introducing a Hogs briftle, then
cutting it off’ and ftrerching it out to the Scale. Thus
after laying open the two Foramina which gave an inlet to
the Peffitulum, ¥ {ocn perceiv’d the {everal Orifices
which in fo large a Subject were pretty confpicuous.
1 firlt tuen’d to the one hand and difcovered the Duc?
of the Cochlea; this 1 purfued all along the Frotube-
rance, (Fig. lIl. (d) in doing of which [ laid wholly
openthe Lefr Duc? of the Latyrinth. ( Fig 1X. X. (d)
Then turning up the other fide of the Bone, I trac’d
the {oft Portion of the Nervus Auditorins divided into
two DBranches, one whercof was difiributed into the
Cochlea, and the other to the Labyrimh. 1In filing the
Bone a little further, [ opened a {mall part of the Mid-
dle Dui?, and in a thort time I difcovered the Ductus

» Major ;.
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Mujor; afrer which I meafured their feveral lengths as
is faid.
Labvrinsh The Labyrinth then confifts of three Linee
aoyrivgh, , .

Semilunares or incurvated Dui?s, whereof
the Major lyes in thar part of the Prcr"ﬁ}a Petrofus
which regards the fear of the Brain (%) This is
twenty Lines or one Inch eight Lines long.  The Medius

Duéfus,one part whereof regacdsthe Orifice of the Cochlea,
and the other is common with the 7#jor for the
{pace of three Lines; (¢ ) chisis fifteen Liaes or one Inch
three Lines long : And the Minor whick regards the Ca-
witas Tympani, has one Orifice which is near to the
Medins, were it approa”hesxhe Cochiza; and the other
near to the Crifice of the #ajor. This is one 'nch long,

The feventh pair of Nerves called in geacral the Ner-
vns Auditorins, enters the Frocfus Prtrc/m and is

.divided into the hard and foft Portions,
pfos Earh a5 in other Animals. in this Subject [

ab. 3. Fig. IIL. .

Fig IV, find one Canule entring the Bone from

the fides of the Crifice for the Carotide
Artery, about three Lines diameter,(¢ ) (4 ) from thence
running forward for the fpace of one inch four Lines,
then bending downwards one fnch. till it meets wich
the Orifice at the Sides of the Afeatus Auditorins, by
which it pierces the Scull, and pafics ourward.  This
Canule, after it is entred the Procffns Purcjfu for the
{pace of elght Lines, communicates with the Orifice
which ufually enters the forefaid Procefls from the
Bafe of the Scull; and both thefe Orifices, after they
have accompany’d one another about five Lines, are
{eparated, and the foft Porcion penctrates the Bone at
two pizces, asis faid.

I have now endecavoured to give fuch a Deleription
ot the Offecous or Bony part of the Ear of this ﬁ:upen-

dious Animal, as I am in hopea may be uleful for the
clearing
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clearing up of fome Phenomena in lefler Subjeds. A
leaft we may hereby obferve, what a variety of Mecha-
nifm the great Author of Nature has thought fit to em-
ploy, in the feveral parts of different Species of Animals.
Thus both the external Ear of Man, and of the £le-
phant lye flat, as being moft convenient: for if they
had been Protuberant as in moft Quadrupeds, how un-
{uitable would it have been in Man, who is the moft
perfect of all Creatures, not upon the account of his
Reafon alone, but alfo as he is a Pattern for Beaury
and the Symmetry of his Parts; and how unfeemly
would it have been in the Elephant, if his external Eat
had ftuck out, and been proportional to his other Parts;
confidering what an extraordinary afpe& he makes al-
ready by his Trunk and Tusks? But the Ears in thefe
two Subje@s differ by the tortuofity of the Cartilage,
and oblique Meatus, to prevent the injury of the Air,
by its immediate acce(s into the inner Ear in Man:
whereas in the Elephant the external Orifice is fully ex-
pos’d to the Air; but then the length of the Meatus
ninders any more Air than is convenient from arriving
at the Tympanwm. We likewife fee in the Seal and Otter,
that thofe two Amphibious Quadrupeds have no exter-
nal Ear further protuberant than the other Parts of their
Head ; for had it been otherwife, their {wimming and
diving would have been much hindred : But its two
fides are (o collaps’d, that no Water can cnter in
when in the Deep, though it can receive {ufficient Air
when athoar. The cellulous Cavity of the Zympanum
in the Elephant, may well be compar’d to the 4pophyfis
Mafioides in Man; and the fecond Cavity of a plain
Surface feems to be Analogous to the Cavous Maffoides
in Sheep, Cars, Dogs, ¢re. So that we fee that whercas
other Animals have but cone Cavity for affiting
the Vibraticn of the Air, and continuation of the

lzz2272 Sound
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Sound in the Tympanum 5 this Animal has two, or a
large one with two different Surfaces. The Aqueduc
both by its Figure and Pofition in this Animal doth
plainly fhew us the Ufe of it in other Animals, which
1§ to reccive the {uperfluous Humours in the Tympanum,
and convey them to be difcharg’d in the Mouth.

Explication of the FIGURES.

Figure 1.

' Eprefents the Bony part|
of the Meatus Audi- |

vorius of the Right Eare
a The external Orifice of the
Meatus Auditorius.
b 7he Proceflus Petrofus.
¢ TheOrifice where the Ner-
vus Auditorius emters.
d 7he Meatus Auditorius.
e A part of the Laminz
which proceed from it on
each fide, by which the
Cellules betwixt the two
Tables of the Seall are
form d; thofe fituated above!
the Meatus being remov’d.

£ Part of the inncr Table
of the Scnlle

Fig. 1L

Reprefents  part of  the
Meatus Auditorius. o

pened, with other parts of
the inner Ear.

a The ragged part of the
Bone from whence the Os
Petrofum was [eparated.

b Zhe Proceflus Petrofus o-
pencd.

¢ TheCrena for the Mem-
brana Tympani.

d Zhe Honycomb Cavity of
the Tympanum,

e Itsinner Cavityof a [fmooth
Surface.

£ Its Semicircular or undu-
lated Lines.

g 7he Orifice of the Aque-

- dull.

h Zhe Orifice of the hard
Portion of the Nerve.

Fiz. HI,

Reprefents she lower Surface
s of
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of the Os Petrofum, as
it was [eparated from above
the Tympanum and other
parts of the inner Ear.

aa The ragged Margine of
the Bone.

bb Zhe upper part of the
Caviras Tympani.

¢ The Foramen Ovale.

d The Frotuberance in which
the Labyrinth and Coch-
lea are lodgd.

¢ The Orifice of the hard
portion of the Nervus Au-
ditorius.

Fig. 1V,

Reprefents the Malleolus 4
lone iw its true dimenfions.
1 The Protuberant Head.

2 The Semicircular Sinus be.
twixt it and the Margin
3. The Sinus which reccives
the head of the Incus.

4 The angle below the Sinus

for the bead of the Incus.
§ The angle where the Ma-
nub ium Malleoli begins,
6 The Manubrium Malleoli.

Fig. V.,

Reprefents the Incus.

x The head of the Incus.

2 The Sinus or neck of the
Incus.

3 Two Apophyfes.

4 A long protuberance with
the Sinus for the Os qua-
drangulare at its extre
mity.

F,'g. VI

Reprefents the Stapes.

1 The fmall part of the
Stapes, where it is artica-
lated with the Incus, with
a Sinus at its extremity,
being the other half of the
Cavity for the Os qua-
drangulare.

22 Two [mall portions of
the Stapes, where it is ar-
ticulated with the Bafis.

3 The Bafis of the Stapes
Jeparated.

4 The whole Stapes.

Fig. VII.

The Malleolus awd Incus
join'd together, with their
lower fide turn’d up.

1 7The Malleolus.

2 Its articulation with the
Incus.

'3 The Incus.

4 TheManubrium Malléoli.
5 A point of the Incus,
fram’d by the other two

Productions.
§ Tie
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6 The long protuberance of|

the Incus.
7 The Sinus in the extremi-
ty of its long Production:

Fig. VIII.

The Malleolus, Incus and
Stapes articulated toge-
ther.

Y 7he Incus.

2 The Malleolus.

3 The Stapes where it [buts
th: Foramen Ovale.

Fig. 1X,

Reprefents the -upper part of
the Linex Semilunares, o7
that fide which is towards
the paffage of the Netvus
Audirorius.

a The five extremities cut off.

b 7he Linca Semilunaris
Major.

The Semilunaris Media

d 7he Minor.

e Thecommon Canule between
the Major and Media.

Fig. X.
Reprefents the Cochlea and
Labyrinth zogether.

a 7he Veftibulum.
b 7he Foramen Ovale.

¢ The Foramen Oblongum.

d 7h: Linea Semilunaris
Minor, which is towards
the Cavitas Tympani.

e The common Canule to the
Major and Media.

f The Major.

g 7he Media

h 7/%e Cochlea.

Fig. XI.

Reprefents the Cochlea.
a The Veftibulum.
b The third Gyre or turn-

ing.

¢ The Orifice.

d The firft Gyre or turning
opened.

e The fecond turning.

g The Orifice at the top of
the Cochlea,

F 1 NI 6.
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